Vol. 28 after birth. T h e mean interval betwccn successivc sucklings is 1-1-25 h (Barber, Braude & Mitchell, 1955) ; each piglet obtains about 1 2 g of milk at each feed in the newborn period, rising to about 30 g at 2 weeks of age (Braude, 1954) .
The newborn pig displays a characteristically homoeothermic type of response to cold by raising its rnctabolic ratc to an upper limit of three to four times the resting minimal value. T h e animal can shiver from birth, and shows evidence of being able to control its skin circulation; measurement of the thermal circulation index suggests that peripheral vasoconstriction occurs in cool conditions (Mount, T h e consequence of these responses is that thermoregulation is well established in the newborn pig in spite of the animal's lack of thermal insulation and correspondingly weak powers of heat conservation. T h e ability to regulate body temperature depends on the level of heat production, and the most direct way in which the effect of nutrition can be considered is to compare the pig fasted from birth with the normally fed pig.
Rectal temperature. Immediately following birth, rectal temperature falls sharply, usually by about 2 O or rather more, although thc extent of the fall, and the rate of the subsequent recovery towards the mature level of about 39', are influenced by the environmental temperature (Newland, McMillen & Reineke, 19 j z ; Mount, 193'9) . Thc fall occurs during the first 20-30 inin, and the rise occupies the next 12-24 h. The result is that the mean rectal temperature of a number of pigs up to about 12 h old is in the region of 38", while in the 2-day-old pig it is close to 39'.
'rhese findings apply to pigs fed normally by the sow. When the animal is fasted from birth, however, the rectal temperature remains low, and is still at 37-38" by 16-24 h of age, that is 1-2' lower than in the fed pigs.
il!letaboZic rate. The rise in body temperature is accompanied by a rise in metah l i c ratc, whether this is measured in the warm or in the cold, but with a proportionately greater rise in the warm. Thcriml neutrality may be defined as the range of environmental temperature over wllicll metabolic rate is at a minimum; the lower end of the range is marked by the critical temperature; at temperatures below this level, the organism has to increase its metabolic ratc j f body temperature is to be maintained. T h e critical temperature for the newborn pig is close to 34'. When measured at thermal neutrality, metabolic rate cktcrminecl as oxygcn consumption is in the region of 8-10 ml/kg rnin in the first fcw hours after birth; by the 2nd day, it has risen to a mean value of about 15 ml/kg min in the normally fed animal. In the fasted pig, howcver, the ratc rcmains low, although food reserves are not depleted by that time at that temperature .
When exposed acutely to cooler conditions, however, at I 5-19", metabolic rate rises to about 30 ml/kg min, whether the animals are fed or not. This suggests that under cold conditions it is the degree of environmental thermal demand which determines the rate of heat production, while in or near thermal neutrality the nutritional status of the animal is the principal factor.
Thermoregulatory capacity. I n order to investigate the effects of age and bodyweight on thermoregulatory capacity, a number of newborn pigs, some fed and some unfed, were exposed individually to an environmental temperature of 5', and their rectal temperatures and rates of oxygen consumption were studied for some hours (Mount, 1961) . About half of the animals so exposed showed a steep decline in body temperature, and had to be removed from the test chamber in order to avoid death in hypothermia. T h e remaining pigs maintained their temperature with a relatively small decrease when placed in the cold. Analysis showed that age and bodyweight by no means accounted for all the variation in cold resistance; it was found that cold resistance depended to a large degree on the maximum rate of heat production which could be achieved by the animal, a quantity termed the 'metabolic capability'. It was apparent too that whether the animal was fed or not was also not significant in determining the response, since the mean rates of fall of rectal temperature in the fed and unfed pigs were similar (see Table I ). Pomeroy (1953) , however, obtained evidence under his conditions that a pig 12 h after birth could withstand cold exposure more successfully if it had recently been suckled; if the pig had not recently fed, its ability to withstand cold even at 48 h of age was not good. The newborn pig's homoeothermic type of response to cold thus takes place whether the animal has fed or not, although the degree of response may be partly determined by feeding. T h e postnatal rise in body temperature and metabolic rate, however, which is determined primarily by time since birth and not mainly by the level of environmental thermal demand, does not take place if the animal is fasted from birth, Energy stores. T h e newborn pig's carcass contains very little fat, only about 1% (Widdowson, 1950) . Its skeletal muscle contains particularly large quantities of glycogen, however, at 20.9 gikg body-weight, compared with 8.8 for the lamb and 2.3 for the rabbit (Dawes & Shelley, 1968) . T h e fasted newborn pig therefore relies primarily on its glycogen stores for energy purposes.
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Glucose metabolism. The iniportance of carbohydrate to the newborn pig was made evident by the description by Graham, Sampson & Hester (1941) of a syndrome involving coma and death in newborn pigs. The only unusual finding in these animals was a very low level of blood sugar. It was found that, if food intake was restricted, the pigs were highly susceptible to spontaneous hypoglycaemia in the first few days following birth, but were increasingly resistant from about I week of age (Hanawalt & Sampson, 1947) . Some animals could be resuscitated by the injection of glucose. Morrill (195za, b, c, d) subsequently showed that the rate of development of hypoglycaemia depended on environmental temperature; at I 5' the animals were moribund at 28 h, but at 31' the same state was not reached for 84 h, suggesting that the higher temperature conserved the reserves by reducing metabolism. T h e warm pigs also lost a higher percentage (31'jlb) of their initial body-weight than the cold pigs ( IZ%), suggesting that metabolizable reserves which were available in the warm pigs could not be used in the cold animals. Goodwin (1957) later concluded from his observations that the metabolism of the newborn pig is dependent on the concentration of circulating glucose, so that when this is lowered heart and respiratory rates, and body temperature, also decline.
Respiratory quotient. I n spite of the apparent dependence of the newborn pig on glucose, the respiratory quotient is not unity, although during the first 4 hours following birth it has a mean value between 0.90 and 0.95. Between 12 and 24 h the KQ falls to below 0.9, whether the pig has fed since birth or not. This is a clear indication that the animal is metabolizing material other than carbohydrate. During the remainder of the 1st week following birth the RQ lies mainly between 0-75 and 0.85. This is in keeping with the probability that fat metabolism increases markedly when the pig first begins to feed, since the fat content of the carcass rises from
1%
to about 10% in the 1st week (Brooks, Fontenot, Vipperman, Thomas & Graham, 1964) .
Summary. T h e increases in body temperature and in metabolic rate which occur in the first postnatal day in the pig do not take place if the animal is fasted from birth. Such complete dependency on food intake is not seen, however, either in the pig's acute metabolic response to cold, or in the fall in respiratory quotient from values often above 0-9 during the first 4 h following birth to below 0.9 during the 1st day. I n spite of the newborn pig's apparent dependence on carbohydrate metabolism, the respiratory quotient is not unity.
